Phenylalanine hydroxylase activity and expression in chicks subjected to phenylalanine imbalance or phenylalanine toxicity.
Experiments were performed to investigate the activity of hepatic Phe hydroxylase (PAH) and plasma amino acid concentrations under conditions of Phe imbalance or toxicity in chicks fed on experimental diets from 7 to 14 or 16 d of age. In experiment 1, Phe imbalance was created by adding 10% of a mixture of indispensable amino acids lacking Phe (IAA - Phe) to a basal diet containing 0.46% Phe. The activity of PAH was not significantly affected by the imbalance. Correcting the imbalance by adding 1.12% Phe to the diet prevented the growth impairment and increased the activity of PAH. In experiment 2, growth was reduced by the addition of excess (2%) Phe to the basal diet. Correcting the excess by adding the IAA - Phe to the diet prevented the growth reduction. The activity of PAH was not significantly affected by 2% Phe, but it increased in chicks fed the corrected diet. The levels of PAH mRNA were not affected by the dietary treatments. A factorial arrangement of treatments with 3 dietary levels of Phe (0.46, 1.58, and 2.46%) with or without the IAA - Phe was used in experiment 3. The effects on growth were similar to those of the same treatments in experiments 1 and 2. The addition of Phe significantly increased hepatic PAH activity, but there was no detectable main effect of the IAA - Phe and no interaction. Plasma Phe concentration was increased by dietary Phe and decreased by the IAA - Phe mixture. We conclude that hepatic PAH activity in chicks variably increases in response to Phe or a 10% dietary supplement of indispensable amino acids including Phe but does not increase in response to IAA - Phe when the amino acids are added to a diet that is marginally adequate in Phe. The increased activity does not involve changes in PAH mRNA. The effects of IAA - Phe on plasma Phe concentrations appear to be independent of hepatic PAH activity as measured in vitro.